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I. PURPOSE

Air-pressure regulators, types PJ-3, PA-4,Pl-b6 and PL-6
(Figs 1 and 2), are designed for automati¢ regulation of
air pressure in the pressurized cabin and for its protection

agaipst pressures above rated,
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" Fig. 1. Pressure Regulators,
. Types P-3 and PA-5

Fig. 2. Pressure Regulators,
Types Pl1-4 and PO-6
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II. BASIC SPECIFICATIONS

PA-3

and P-4 Regulators

Excesslve air Change in absolute Excessive alr Change in Alr leakage
pressure in cabin |} pressure at altitude |pressure at altitude |excessive fwith valves
in relation to of 6,000 metres and |of 10,000 metres and pressure at closed at =
atmosphere at air consumption from |air consumption of |altitude of altitude of :w
altitudes from 20 to 160 kg/hr 100 kg/hr 10,000 metres 110,000 metres =3
0 to 2,000 metres and air consump-~4and cabin w .E?
and alr consump- tion from 20 to jexcessive air ==
tion of 50 kg/hr 160 kg/br ‘pressure. of ; ",_":
236 mm of @
mercury =
not exceeding not exceeding 29519 mm of not exceed— . not exceed=-
i-11 mm of mercury 25 mm of mercury mercury ing 30 of - ing 22 1it./min.
mercury
L
|
\
|
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PJi-6 ana PJI-6 Regulators

BExcessive alr pressure
in cabin in relation to
atmosphere at altitudes
from 0 to 2,000 metres
and air consumption of

50 kg/hr

1-3-¥-9-3-8

Change in absolute

‘pressure at altitude

of 6,000 metres and
air consumption from
20 to 160 kg/hr

Excessive
air pressure at
altitude of
10,000 metres
and air consump-
.tion from 20 to
160 kg/hr

Air leakage

"with valves

closed at
altitude of
8,500 metres
and cabin
excessive air
pressure of )
132 mm of
mercury

not exceeding
11 mm of mercury

not exceeding
25 mm of mercury

220 :?5 mm of
neyrcury '

not exceed~
ing 3 lit./min,
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The regulator functions properly at ambient air
temperatures ranging from <60 to +50°¢,

The PH-3, PR-4, Pi-G, and Pl-6 regulators are
vivration~proof at a vib.ration overload of 2,5 g and a
frequency of 50 CeDe84

The PJ~3 and PO-0 regulators weigh 1.75 kgj the
PA-4 ana PA-6 regulators -~ 1.45 kg.

II1. PRINCIPLE OF OPERATION

The PL-3, PA-4, P16, and PA~6 regulators are of

diraect action,

Depending on the altitude of flight, operation of the

regulator falls into the following three stages:

(a) firast stage: ventilation of the cabin at altitudes
up 'to 2,000 motres} _

(v) second stage: gradual reduction of absolute
prossure and increase of excessive pressure at
altitudes up to 10,000 metres;

(c) third stage: maintenmance of constant excessive
pressure at altitudes above 10,000 metres,

The PJl~3 and PO regulators differ from the Pll-4

and PJ-6 regulators in the design of the return valve unit,

‘The Pl-3, P-4, P1-H, and PJ-6 regulators at altitudes

up to 6,000 metres have gimilar performance characteriatics.

At altitudes above 6,000 metrese the PiJ-3 ragulator

has performance characteristics similar to those of the

e ':,,‘L___j
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PLi-4 regulator, and the PJ-6 regulator - similar to those
of the PA-6 regulator, However the characteristics of the
PA-3 and P-4 regulators differ at these altitudes from
those of the PA-5 and PI-6 regulators.

The difference in characteristics between the regulator
pairs (PA-3, P-4, and PL-6, PA-6) at flight altitudes
exceeding 6,000 m.depends on the sizes of the upper valves
and the characteristics of the absolute pressufe springs,

Relation between the altitude of £light and the
pressure in the pressurized cabin for the PA-3 and PJ-4
regulators is shown 4in Fig,); the same relation for the PA-D
and PI-6 regulators is given in Fig.4. |
‘ The line AA]_ represents the theorstical curve of

atmospheric pressure. Dotted lines show the permissidle

limits of regulation, AB section characterizes the firat
stage of operation, i.e, free ventilation of the cabin at
altitudes up to 2,000 motres, |

BC 1line refers to the second stage of operation, i.e,
gradual reduction of the abvsolute pressure and increase
of the cabin excessive pressure at altitudes up %o
10,000 metres,

CD curve characﬁerizes the regulator opsration on
the third stage, L.e., maintenance of constant excessive
pressure at altitudes withim 10,000 =~ 15,000 metres equal .
to 29559 mm of mercury for the PJ~3 and Pl-4 regulators
and to 220:25 mm of mercury for the PA-O ana PA-6

regulators, depending on air consumption,

‘l’ | . . : R
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For proper operation of the regulator 20 to 160 kg/hr of air
should de delivered into the cockpit sn & gonalant and even
flow, }

Discharge of wasts air from the cabin into the atmosphero
is regulated by the position of doudble~unit valves 4 and 7 of
different diameter in relation to valve seats 2 and 6 (Figs 5
and 6); the valves are actuated by sylphon 10 that regulates
the absolute pressure in the cabin,

Spring 9, adjusted for a pre-set excesaive pressure,
provides for maintenance of constant excessive pressure by
means of the same double~unit valvas,

The velves are designed to maintain excessive pressure

‘ at an altitude exceeding 10,000 m, due to the change in
initial compression of apring 9. "

1, First stage of operation -~ cabin ventilation

With the aircraft ascending to an altitude of up to
2,000 metres the regulator provides for the ventilation of
the cabin since the pressure in the cabin somgwhat exceeds
the outside pressure and the air pesses from the cabin
through the vents in cap 30 and sleeve 5 to valves 4 and 7,
which rise from their seats 2 and 6 and let the air into
the inner cavity of regulator housing 1., From the inner
cavity of the housing the air escapes into the atmosphere.
Iift of valves 4 and 7 depends on the flight altitude
and on the amount of excessive air pressure in the cabin as
compared with the atmospheric pressure, '
. S-E~C-R-E-T
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Fig. 5. Pressure Regulators, Types PI1-3 and PH-5

1 — housing: 2 bottom valve seat; 3 -—-rubber gasket; 4 — bottom valve; 5 — sleeve;
6 — top valve seat; 7 — top valve; 8 —rod; 9 — excessive pressure spring; 10— syl-
phon; 11 —sleeve cover; 12— sylphon spring; 13 — syiphon top cover; 14 —lock
washer; 15 — blind nut; 16 — special screw; 17 — sylphon bottom cover; 18 — coupl-
ing sleeve; 19— spindle; 20 — special nut; 21— capillary tube; 22 — rubber gasket;
23 — bushing; 24 — non-return valve housing; 25 — special washer; 26 — rubber
g;sket; 27 — non-return valve; 28 — spring; 29 — screw; 30 — cap; 31 — cotter pin;

—nut; 33 — lock nut; 34 — lock washer; 35 — shaped nut, 36 — special screw;
37 — bushing; 88 — threaded bushing; 39 and 40— gear wheels; 41 — non-return

valve cover; 42 — shaft,

. ~. - . _ L _ _ —e
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Fig. 6. Pressure Regulators, Types Pl1-4 and PA1-6

1 —housing: 2 — bottom valve seat; 3— rubber gasket; 4 — bottom valve;
5 —sleeve; 6 —top valve seat; 7 — top valve; 8 — rod; 9 — excessive pressure
spring; 10 — sylphon; 11 — sleeve cover; 12 — sylphon spring; 13 — sylphoa
top cover; 14 —~ lock washer; 15~ blind nut; 16 — special screw; 17 —sylphon
bottom cover; 18 — coupling sleeve; 19 — spindle; 20 — special nut; 21 — capil-
lary tube; 22 —rubber gasket; 23 - bushing; 24 — non-return valve housing;
25 — special washer; 26 — rubber gasket; 27 — valve; 28 — spring; 29 ~ screw;
30 — cap; 31 — cotter pin;. 32 — nut; 33 — lock nut; 3¢ — lock washer; 35 — shap-
ed nut; 36 — special screw; 3470 — handle; 38 — index plate; 39 — insert;
. — spring. .

"l’ . .

S~E-C-R~E-T

' : NN FOARFIRN NIQREM
" Declassified in Part - Sanitized Copy Approved for Release 2014/04/22 : CIA-RDP80T00246A071700350001-7



NO FOREIGN DISSEM \

. O Y
o 8 w . .

Excessive pressure in the eadin is created by an aly
compressor and depends on the regulator hydraulio resistaneei:
at air consumption of up to 50 kg/hr preaaﬁre in the cabin
should not exceed 11 mm of mercury, At altitudes of up td¢
2,000 metres with an increase of air consumption to more them
50 kg/hr non-return valve 27 is resorted to.

2. Second stage of operation = ibgulation

0f absolute pressure in the cabin

At altitudes from 2,000 to 10,000 metres, sylphon 10 in
which a preliminary vacuum has been created 1is compressed
. under the alr pressure of the cabin and tension of spring 9.
Spring 9 and the air pressure are counter-balanced by
the tension of spring 12 and raail;enoe of the sylphon,.
When the cabin air pressure reduces, spring 12 expands
the sylphon, and valves 4 and 7 go down. Thé passages between:
the valves and their seats become smaller, thus reducing
‘the amount of air discharged from the cabin into the atmosphere,
 The pressure in the cabinm will rise till it compresses
the sylphon egain énd the valves connectéd with the sylphon
by means of shaft 19 and nut 32 will go up., Then the pressure
in the oabin begins to fall again till the sylphen expands

and the valves go down,

{l') | y . T O
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3, Third stago of operation - maintenance of constant

. exXcessive air pressure

[T

At an altitude of 10,000 metres the difference between
the pressure in the cadin and the atmospheric pressure becomes
29549 mm of mercury for the PJ-3 and Ph-4 .regulators and
220;%5 mm of mercury for the PA-O and P-6 regulators,
In this cazse the absolute pressure in the cabin 18 80
low that spring 12 expands sylphon 10 t1l1l the latter rests
against the stop ring of sleeve 5, At this moment valvea 4
- and 7 actuated by spring 9 sink into their _éeats 2 and 6 o
(Fig.7) thus stopping alr release from the cabin into the ' |
. air. .
‘ | Thus, the PA-3 and P-4 regulators msintain an
excessive pressure of 295+9 mm of mercury, while the PE-5
ani Pl~0 regulators maintain an excessive pressure of
220:25 mn of mercury, The air pressure in the cabin 13 melinly
received by valve 4, baving a larger surface.
| To ensure even operation of the regulator, valves 4
and 7 sec{zred on rod 8 receive the cabin presaure from opposite
sides, The main flow of air from the cavin passing through
open valve 4 joins with a smaller air stream flowing from the I

opposite direction through open valve 7 (Fig.2),

4, Hon-Return Valve Opcration

(Figas ¢ and 103
Besides the double-unit valves, the regulator is provided
with nenereturn velve 27 that operates when the pressure in the
cabin becomes less then the ouiside air prescure.
’ S~-E-~C-R-E-T

NO FOREIGN DISSFM
Declassified in Part - Sanitized Copy Approved for Release 2014/04/22 : CIA-RDP80T00246A071700350001-7



: ENY1 Ul
Declassified in Part - Sanltlzed Copy Approved for Release 2014/04/22 CIA- RDP80T00246A071700350001 -7 JM

LA RGN BRI\ WY R TN VN IV I6 S0
]
]
1
u
7
0
8
«—]i—w 8
rm— 7

\

Fig. 7. Opetation of PO-3 and PA-5 Regulators on Third Stage
(with valves closed)
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Fig. 8. Operation of PA-4 and PA-6 Regulators
& on T‘t’\clrd Stage '(with valves closed)

o \\\\\\\\\\\\\\s

i

28 27 24

Fig. 9. Non-Return Valve of P-3 and PO-5
Regulators

- 1ng; 4 — bottom valve; 7 — top valve; 24 — non-return
! mﬁi\::zghousmg; 27 — valve; 28 — spring; 42 — shaft.
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Loew pressure may ecaur in the ¢abdin during diving from.
& ccnsideradle altitude; if at this m@ment:zha;suyaﬁ—-
chargers are late to deiiver the proper amount of air into
Lthe gadin, the atmesgheris air gaaains;tntﬁuregnimtar‘hauaxngd
1 tarcugh the inlet and overceming the pesilience of spring 28
adjusted fexr a pressure drop of up ta:lﬁvmmuexfmarcnry,'qalm
Belzance the air gresaureutn‘tha‘cabin witd that cutsaide the
gircraft, At this moment valves 4 and T are closed,

j In case the pressure in ths cabin exceeds the rated ,
;valua, valve Z7 should Pe openmed By msans of hazndle 37 (Fig.lO)
or shaft 42 (See Fig.9), and tﬁe pressure in tde cadin reduced.

o IV. DESICH
The regulstor consists ol the following main pariss
varisble sbsolute pressure unit;
constant oxcessive pressure unils;
aperating mecharism;

cen-returt valve with manusl-¢perated regulator.

1. Variable 4bsolute Pressure Unit

i The wapriable adsolute pressure unit ceﬁprﬁses.sylphcn>lo
end expanding spring 12 mounted Between covers 13 and 17
i (Figs 5 ané 6), |
j The sylphon is secured to sleeve cover 11 by means of -

- the threaded 1@3 of syiphen cover 13, The sylphon and expand~ |
ing spring afe‘ad:ﬁated to balance the outside air press&r@
up to the altitude of 2,000 melires.

o h

Declassified in Part - Sanitized Copy Approved for Release 2014/04/22 : CIA-RDP80T00246A071700350001-7

. S-E~C-R-E-T



ENnY1 Uil
Declassified in Part - Sanitized Copy Approved for Release 2014/04/22 : CIA- RDP8OT00246A071700350001 -7 M
NO FOREIGN DISSEM ‘

-1} - o | 7

“ Sylphon 10 is connected to valves 4 and 7 through
fspring 9 and rod 8, The sylphon is actuated by the cabin

bair pressure through the opening in sleevs 5, Cover 11 ig

i}secured to the sleeve by six screws, Four screws 29 fix '
;;sleeve 5 to housing 1, '

2, Constant Excessive Pressurs Unit

The constant excessive pressure unit comprises'spring 92,
. compressed between cover 17 and thrust nut 20, a system of
§ valves, and a slave mechanianm,

3, Slave Mechanism

N

The slave mechanism consists of top small-size valve 7
' and bvottom large-size valve 4,
Valves 4 and 7 are mounted oﬁ rod 8, The valves are

sealed by rubber gaskets 3 and 22 that are secured to the

|
‘ valves by means of nuts 35,

Bottom valve 4 1s fixed to threaded bushing 23 with
tlhe help of nut 35 and stop screws. Bushing 23 together
with valve 4 1s sc¢rewed on rod 8, |

Simultaneoua sinking of valves 4 and 7 into ‘seats 2

and 6, is adjusted by shifting valve 4 aleng rod 8, After

the valves have been adjusted, the bottom Qalve is locked :
with nut 33 and lock washer 34,

A special shaped hole is made in lock washer 34 %o turn
rod 8, if nécassary. The slave mechanism is sccurcd to the

sylphon unit with the help of spindle 19 and coupling sleeve 18,

$~E~C~R-E-T
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4, Non-Return Valve with Manual-Operated

Pressurs Governor

The non~return valve with the manual~operated pressure
governor comprises valve 27, rubber gasket 26 fixed to the
valve and spring 28, _ A

In case of necessity the non-retura valve of the PJ«3
and PJ-0 regulators (See Fig.5), may be put into operation
by the pilot who sots toothed bevel gears 39 and 40 to motion
by rotating shaft 42, Threaded bushing 38 comnected with the

- gears moves translationally and pulls screw 38; at this

movement the non-return valye rigidly fixed to the scréw '
rises from the seat of housing 1 and communicates the cabin
air with the atmospherse,

In the Pl-4 and PA-6 regulators (See Fig.6) the non=
return valve is controlled by haﬁdle 37 which, when rotated,

meshes with screw 36 and puts the non-return valve into

operation, Four inserts 39 pressed to the ilnner wall of

~ handle 37 by springs 40 are provided for self~stopping of

the handle,

V. BRIEF INSTALLATION AND OPERAT!NG INSTRUCTICNS

1, Installing thse Regulatof

The regulator is installed in tﬁe cablin 80 that the
handle for manual pressure regulation is easlly accessible,
The regulator may be installed in any position on the cabin
gkin or on & apacial branch pipe, not less than 50 mm in

diameter and 500 mm in length,

S-E~C-R-E-T
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The outlet of the branch pipe should be located in the
zone of aerodynamic pressure, almost equal to static
pressuré or a little higher than the latter (not exceeding
150 mm of water)s its location in the zome of the negative
pressure 18 not permissible, since in this case the vacuum

in the cabin, with the non~return valve in operation, will

- increase respectively,

It 13 also recommended that the branch pipe outlet
be accessible from the outside of the cabin for plugging
it without dismounting fhe regulator during cabin pressure
tests under airfield conditions, The regulator flange 1s
sealed with a paronite gasket, Bolts, 5 mm in diameter,
are used to fix the regulator to the cabin,

In case the regulator is fixed directly to the cabin
skin, a rigid ring should be provided to convey san even
pressure to the gasket and to ensure airtightness, No damage
to the regulator during installation is permissible, and
the regulator inside should be protected against dirt and
foreign particles,

All installation and overall dimensions of the regulators

are given in Figs 11 and 12,

2., Operating Instructions

The regulator operates automatically and requires no
special servicing when installed on the aircraft,

In rare cases the sylphon may lose its vacuum,
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Fig. 11. Installation and Overall Dimensions of PII-3 and PI-5 Regulators
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Fig. 12 Installation and Overall Dimensions of P/1-4 and P-6 Regulators
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This involves creation of excessive pressure in the cabin i
at altitudes less than 2,000 metres, The regulator in ﬁnich
the sylphon has no vacuum ia to de replaced with a.new one,
If a new teguiator is not available, flights are permiszsidle f
on condition that the air 4s supercharged and the pfessure
at low al@itudea-is regulated with the noﬁ-return velve
handle, i
3. Testing the Regg}ator, ;

Prior to installation on the aircraft the regulator
should be subjoected to externaltinspGCtion and testing.
. No damage to the regulator 1is perm‘iss:l.ble.' The sylphon
should keep its vacuum., With the aircraft on the ground,
bottom valve 4 of a regulator in good repalr should be open

(See Figs 5 and 6), Non-return valve 27 should open easily
and tightly fit its seat, f
The regulétoi should be checked for basic specifications
(See Section II) on an installation as shown in the diagram
(See Fig.13). The regulator to be tested is installed n |
pressure chamber 1 representing the cabin and secured to ;
flange 3 of branch pipe 2. A paronite gasket should be
| inserted between the regulator and the flange to prevent air
leakage,
The -inner diameter of the branch pipe and flange should

not ve less than 50 mm,

i
‘ - o
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Fig. 13. Diagrom of Regulator Testing Installation
1— chamber; 2 - branch pipe; 3 — flange; 4 — fecelver; 5 — cock;
6 —g;?ot:ger; 7 —valve; 8 — dif el?:ntlal ressure gauge; 9 — differential
pressure gauge; 10 — barometer.
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Branch pipe 2 is connected to the receiver, resrosenting

the atmosphere, The air is sucked inte the chamber due to

the vacuum created there by the vacuum pump, Altitudes in

the "atmosphere" are created by operating cock 5 according

to harometer 6, Alr consumption i3 regulated by means of

cock 7 and measured with the help of a Venturi tube or
dlaphragm with differential pressure gauge 8, Excessive
preasure between the "cabin® and "atmosphere" is measured

with the help of differential pressure gauge 9.

4, Unpacking and Storage

On receiving boxes with regulators, make sure that the
‘ boxes are not damaged, If the boxes are damaged, draw up a
reclamation paper to be sent to the transporting agency.

To unpack the regulators, proceed as followa:

(a) cautiously open the box by removing the cover with
the inscription TOP (BEPX);

(v) take out the cardboard boxes with the regulators and
open them, Take out the regulator Certificate and
put it into the aircraft Service Log.

A regulator having no Certificate should not be
inatalled on the aircrafi;

(c) attentively snspect the regulator from the outside
and make sure that the seals are not broken.

All faults detected during inspection are registered

in an act drawn up on this occasion,
S-E-C-R-E-T
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The regﬁlators should be stored on racks in dry, well
_ventilated premises at a temperature from + 10 to +30°C and
relative humidity from 30 to 80 per cent, under conditions
excluding corrosion, | '

The regulator 4s kept in the Manufacturer?!s packing
on wooden racks at a distance of 0.5 m, from the floor and
walls,

Piling of regulators one on top of the other without
packings is not permissible,

‘ {
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